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SUBFRAME CONFIGURATION METHOD
AND DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. national phase application of
international patent application No. PCT/CN2017/1091358,
filed on Nov. 2, 2017 which claims priority to a Chinese
patent application No. 201610959393.7 filed on Nov. 3,
2016, the disclosures of each of which are incorporated
herein by reference in their entireties.

TECHNICAL FIELD

The present disclosure relates to communications and, in
particular, to a subframe configuration method and device.

BACKGROUND

In a device-to-device (D2D) communication system 1n a
related art, when a service needs to be transmitted between
user equipments (UEs), service data between the UEs 1s
directly transmitted from a data source UE to a target UE
through an air interface without being forwarded by a base
station. FIG. 1 1s a schematic diagram 1llustrating a D2D
communication structure in the related art. As shown in FIG.
1, a radi1o link between D2D UEs 1s referred to as a sidelink
(SL). The D2D communication mode has distinct charac-
teristics from the traditional cellular system communication
mode. For short-distance communication users capable of
using the D2D communication mode, the D2D transmission
not only saves radio spectrum resources, but also decreases
the data transmission pressure of a core network, thereby
reducing occupied system resources, increasing spectrum
elliciency of the cellular communication system, reducing
the transmitting power consumption of a terminal and saving,
network operation costs to a large extent. A Vehicle-to-
Everything (V2X) system refers to a system which provides
vehicle mnformation through devices mounted on vehicles
such as sensors, vehicle-mounted terminals and electronic
tags, implements Vehicle-to-Vehicle (V2V), Vehicle-to-Pe-
destrian (V2P) and Vehicle-to-Infrastructure (V2I) inter-
communication by using various communication technolo-
gies, ellectively uses information by way ol extraction,
sharing, etc. on an mformation network platform, and eflec-
tively controls vehicles and provides comprehensive ser-
vices for vehicles. The V2X may perform communication-
based vehicle information notification and collision hazard
warning, and, through advanced wireless communication
technologies and a new generation of mformation process-
ing technologies, performs real-time information interac-
tions between vehicles and between vehicles and roadside
infrastructure, mforms each other of the current status (in-
cluding position, speed, acceleration and traveling path of
the vehicle) and the learned road environment information,
cooperatively senses road hazard conditions and provides
various colliston warning information 1n time to prevent
road trafhic accidents, and thus become a new way to solve
road trailic safety problems.

In recent years, with the development of new mobile
communication technologies, 1t has become a research hot-
spot to solve V2X communications on the basis of a Long
Term Evolution (LTE) system. The D2D communication
mode may be applied to short-distance communications
between vehicles as a special application of the D2D com-
munication mode.
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However, there 1s a problem in the process of the D2D/
V2V communication: when subirames included in a

resource pool are configured through repeated mappings of
a designated bitmap sequence, the mapping of a bitmap may
not match system subirames in the LTE system, thus causing
unstable delay when the UE transmits D2D/V2V informa-
tion 1n the subirames included 1n the resource pool.

In view of the above problem 1in the related art, no
ellective solution has yet been proposed.

SUMMARY

Embodiments of the present disclosure provide a sub-
frame configuration method and device, which can solve the
problem 1n the related art that the delay of subframes
included 1n a resource pool 1s unstable during information
transmission.

According to an embodiment of the present disclosure, a
subiframe configuration method 1s provided. The method
includes: determining a configuration of second type sub-
frames according to a configuration of first type sublframes
and a bitmap sequence of subirame configuration of a
resource pool, where the second type subirames are reserved
subirames, and mapping of the bitmap sequence i1s not
performed on the reserved subirames; and mapping the
bitmap sequence of the subirame configuration of the
resource pool according to the configuration of the first type
subiframes and the configuration of the second type sub-
frames.

According to another embodiment of the present disclo-
sure, a subirame configuration device i1s provided. The
device icludes: a determining module, which 1s configured
to determine a configuration of second type subirames
according to a configuration of {irst type subiframes and a
bitmap sequence ol subframe configuration of a resource
pool, where the second type subirames are reserved sub-
frames, and mapping of the bitmap sequence 1s not per-
formed on the reserved subirames; and a mapping module,
which 1s configured to map the bitmap sequence of the
subirame configuration of the resource pool according to the
configuration of the first type subframes and the configura-
tion of the second type subirames.

According to vet another embodiment of the present
disclosure, a storage medium 1s further provided. The stor-
age medium 1s configured to store program codes for execut-
ing following steps:

determining a configuration of second type subirames
according to a configuration of {irst type subiframes and a
bitmap sequence of the subirame configuration of a resource
pool, where the second type subirames are reserved sub-
frames, and mapping of the bitmap sequence 1s not per-
formed on the reserved subframes; and

mapping the bitmap sequence of the subirame configu-
ration of the resource pool according to the configuration of
the first type subirames and the configuration of the second
type subirames.

Through the solution in part of the embodiments of the
present disclosure, the configuration of second type sub-
frames 1s determined according to the configuration of {first
type subiframes and a subirame configuration bitmap
sequence of a resource pool, where the second type sub-
frames are reserved subirames, and no mapping of the
bitmap sequence 1s performed on the reserved subirames;
and the subirame configuration bitmap sequence of the
resource pool 1s mapped according to the configuration of
the first type subframes and the configuration of the second
type subirames. By setting the second type subirames con-
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figuration, the quantity of subiframes which can be used for
mapping the resource pool sublframe bitmap sequence 1s
exactly an integer multiple of a length of the bitmap
sequence, continuous bitmap mapping indications are imple-
mented, and the subframe configuration 1n the resource pool
1s repeated cyclically, thereby benefiting stable delay of the
UE using the subframes in the resource pool, and guaran-
teeing continuity of scheduling and usage of resources.
Therefore, the problem 1n the related art that the delay of
subirames included 1n the resource pool 1s unstable during
information transmission 1s solved.

BRIEF DESCRIPTION OF DRAWINGS

The drawings described herein are used to provide a
turther understanding of the present disclosure, and form a
part of the present application. The exemplary embodiments
and descriptions thereof 1n the present disclosure are used to
explain the present disclosure and do not limit the present
disclosure 1n any improper way. In the drawings:

FIG. 1 1s a schematic diagram illustrating a D2D com-
munication structure in the related art of the present disclo-
Sure;

FIG. 2 1s a flowchart illustrating a subirame configuration
method according to an embodiment of the present disclo-
SUre;

FIG. 3 1s a schematic diagram one illustrating a frame
structure 1 an LTE system 1n the related art of the present
disclosure;

FIG. 4 1s a schematic diagram two illustrating a frame
structure 1 an L'TE system 1n the related art of the present
disclosure:

FIG. 5 1s a block diagram of a subirame configuration
device according to an embodiment of the present disclo-
Sure;

FIG. 6 1s a schematic diagram illustrating a bitmap
mapping ol subirames i a resource pool according to an
embodiment of the present disclosure;

FIG. 7 1s a schematic diagram one illustrating a bitmap
mapping of subiframes in a resource pool on basic subirames
according to an embodiment of the present disclosure;

FIG. 8 1s a schematic diagram two 1illustrating a bitmap
mapping of subiframes in a resource pool on basic subirames
according to an embodiment of the present disclosure;

FIG. 9 1s a schematic diagram illustrating a mapping
according to an example 2 of the present disclosure;

FIG. 10 1s a schematic diagram illustrating a mapping
according to an example 3 of the present disclosure; and

FIG. 11 1s a schematic diagram illustrating a mapping
according to an example 4 of the present disclosure.

DETAILED DESCRIPTION

The present disclosure will be described heremaiter in
detail with reference to the drawings and 1n conjunction with
embodiments. It 1s to be noted that 1f not 1n collision, the
embodiments and features therein in the present application
may be combined with each other.

It 1s to be noted that the terms “first”, “second” and the
like 1n the description, claims and above drawings of the
present disclosure are used to distinguish between similar
objects and are not necessarily used to describe a particular
order or sequence.

Embodiment 1

This embodiment provides a subirame configuration
method executed on a network structure shown 1n FIG. 1.
FIG. 2 1s a flowchart illustrating a subiframe configuration
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4

method according to an embodiment of the present disclo-
sure. As shown i FIG. 2, the method includes steps
described below.

In step S202, a configuration of second type subirames 1s
determined according to a configuration of first type sub-
frames and a bitmap sequence of subiframe configuration of
a resource pool, where the second type subirames are
reserved subirames. As a preferable implementation mode,
mapping of the bitmap sequence 1s not performed on the
reserved subframes. That 1s, no mapping ol the bitmap
sequence 1s performed on the second type subirames.

In step S204, the bitmap sequence of subirame configu-

ration of the resource pool 1s mapped according to the
configuration of the first type subframes and the configura-
tion of the second type subirames.
Through the steps described above, configuration of sec-
ond type subirames 1s determined according to configuration
of first type subirames and a bitmap sequence of subirame
configuration of a resource pool, where the first type sub-
frames refer to subirames on which mapping of the bitmap
sequence 1s not performed within a range of system sub-
frame sequence numbers, and the configuration of the sec-
ond type subframes refer to the quantity and/or positions of
the second type subiframes within the range of system
subiframe sequence numbers. By setting the second type
subiframes configuration, the quantity of subiframes which
can be used for mapping the resource pool subirame bitmap
sequence 1s exactly an integer multiple of a length of the
bitmap sequence, continuous bitmap mapping indications
are 1mplemented, and the subirame configuration in the
resource pool 1s repeated cyclically, thereby benefiting
stable delay of a user equipment (UE) using the subirames
in the resource pool, and guaranteeing continuity of sched-
uling and usage of resources. Therefore, the problem in the
related art that the delay of subframes included in the
resource pool 1s unstable during information transmission 1s
solved.

Optionally, the above steps may, but may not necessarily,
be executed by a base station or a terminal, such as a
device-to-device (D2D) terminal.

FIG. 3 1s a schematic diagram one illustrating a frame
structure 1n an LTE system 1n the related art of the present
disclosure. As shown 1n FIG. 3, 1n a Long Term Evolution
(LTE) system 1n the related art, each radio frame 1s 10 ms,
including 10 subirames. One subirame 1s 1 ms, which 1s
divided 1nto 2 slots of 0.5 ms. FIG. 4 1s a schematic diagram
two 1llustrating a frame structure in an LTE system 1n the
related art of the present disclosure. As shown 1n FIG. 4, the
radio frames in the system are numbered successively from
0 to 1023. That 1s, a range of system sublframe sequence
numbers 1s [0, 10239], totally imncluding 10240 subirames.

In the D2D communication system, data transmission 1s

directly performed between UEs. The transmitting UE may
obtain physical sidelink control channel (PSCCH) and

physical sidelink shared channel (PSSCH) resources for
D2D communications according to the scheduling of a
network side, and may also contend for and select resources
in the given PSCCH and PSSCH resource pools for D2D
communication control and data mformation transmission.

In this embodiment, the first type subirames include
sidelink (SL) synchronization subirames and/or offset sub-
frames. The SL synchronization subirames refer to sub-
frames for sending SL synchronization signals, and the
oflset subirames refer to Ne continuous subirames starting
from a subirame with a smallest system subirame sequence
number, where Ne 1s a quantity of oflset subirames, the
oflset subirame quantity 1s configured by the network side or
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1s predefined 1n the system, and Ne 1s a non-negative iteger.
The second type subirames refer to a certain quantity of
reserved subirames on the basis of the configuration of the
first type subirames, for ensuring that the bitmap sequence
of subirame configuration of the resource pool can be
repeatedly mapped an integer number of times within the
range ol system subirame sequence numbers. As the
reserved subirames, no mapping ol the bitmap sequence 1s
performed on the second type subirames. The configuration
of the second type subirames refer to the quantity and/or
positions of the second type subirames within the range of
system sublirame sequence numbers.

Optionally, the step that configuration of second type
subirames 1s determined according to configuration of first
type subirames and a bitmap sequence of subirame configu-
ration of a resource pool includes following two manners:

determining the quantity Nr of the second type subirames
according to the quantity N, of the first type subirames and
a length L of the bitmap sequence, where Nr 1s equal to a
modulo calculation result of the quantity Ns of basic sub-
frames by the length L of the bitmap sequence, that 1s Nr=Ns
mod L, mod 1s a modulo operator, the basic subirames are
remaining subirames obtained by excluding the first type
subiframes from all system subirames within a range of
system subirame sequence numbers, N, and Nr are non-
negative integers, and L 1s a positive integer; and

determining positions of the second type subirames
according to a rule which 1s configured by the network side
or 1s predefined. Optionally, the rule includes at least one of:

starting {from a subirame with a smallest sequence number
in system subirames, Nr continuous subirames whose sub-
frame sequence numbers are incremented are noted as the
second type subframes, where Nr 1s the quantity of the
second type sublirames;

starting from a subirame with a biggest sequence number
in the system subirames, Nr continuous subirames whose
subirame sequence numbers are decremented are noted as
the second type subirames;

in the system subirames, starting from a first designated
subframe, Nr continuous subirames whose subirame
sequence numbers are incremented or decremented are
noted as the second type subirames, where the first desig-
nated subirame 1s predefined in the system or 1s indicated by
network side, and the first designated subirame may be a
certain fixed subirame.

in sequentially numbered basic subirames, starting from a
subiframe with a smallest sequence number in the basic
subframes, Nr continuous subirames whose subframe
sequence numbers are incremented are noted as the second
type subirames, where the basic subirames are remaining,
subirames obtained by excluding the first type subirames
from all system subirames within a range of system sub-
frame sequence numbers;

in the sequentially numbered basic subirames, starting
from a subframe with a biggest sequence number 1n the basic
subframes, Nr continuous subirames whose subirame
sequence numbers are decremented are noted as the second
type subirames;

in the sequentially numbered basic subirames, starting
from a second designated subirame, Nr continuous sub-
frames whose subiframe sequence numbers are incremented
or decremented are noted as the second type subirames,
where the second designated subirame 1s predefined 1n the
system or 1s mdicated by the network side, and the second
designated subirame may be a certain fixed subirame;

in the sequentially numbered basic subirames, subirames
whose subirame sequence numbers are a+b*1 are noted as
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the second type subirames, where T 1s equal to a result of
rounding down a division of Ns by Nr, that 1s T=tloor(INs/
Nr), floor(-) 1s a floor function, a 1s a non-negative integer,
and b=[0, 1, 2, . . . Nr=1] or b=[1, 2, 3, . .. NrJ;

in the sequentially numbered basic subiframes, subirames
whose subframe sequence numbers are a+b*L are noted as
the second type subirames, where L 1s a length of the bitmap
sequence; and

subframes with system subtframe sequence numbers S, are
predefined as the second type subirames, where 1=[0, 1,
2, ...Nr-1].

In this embodiment, the network side includes at least one
of: an evolved NodeB (eNB), a relay node (RN), a multicell
coordination entity (MCE), a gateway (GW), a mobile
management entity (MME), an evolved universal terrestrial
radio access network (EUTRAN), and an operation admin-
istration and maintenance (OAM) manager.

Optionally, the first type subirames may specifically be
the SL synchronization subirames.

From the description of the embodiment described above,
it will be apparent to those skilled 1n the art that the methods
in the embodiment described above may be implemented by
software plus a necessary general-purpose hardware plat-
form, or may of course be mmplemented by hardware.
However, in many cases, the former 1s a preferred imple-
mentation mode. Based on this understanding, the solution
provided by the present disclosure substantially, or the part
contributing to the related art, may be embodied 1n the form
of a software product. The computer software product 1is
stored 1n a storage medium (such as a read-only memory
(ROM)/a random access memory (RAM), a magnetic disk
or an optical disk) and includes several instructions for
ecnabling a terminal device (which may be a mobile phone,
a computer, a server, a network device or the like) to execute
the method according to each embodiment of the present
disclosure.

Embodiment 2

This embodiment further provides a subirame configura-
tion device. The device 1s configured to implement the
above-mentioned embodiments and preferred implementa-
tion modes. What has been described will not be repeated.
As used below, the term “module” may be software, hard-
ware or a combination thereol capable of 1implementing
predetermined functions. The devices 1n the embodiments
described below are preferably implemented by software,
but implementation by hardware or by a combination of
software and hardware 1s also possible and conceived.

FIG. 5 1s a block diagram illustrating a subirame con-
figuration device according to an embodiment of the present
disclosure. As shown in FIG. 5, the device includes a
determining module 50 and a mapping module 52.

The determining module 50 i1s configured to determine a
configuration of second type subirames according to a
configuration of first type subirames and a bitmap sequence
of subirame configuration of a resource pool, where the
second type subirames are reserved subframes. As a prel-
crable 1mplementation mode, mapping of the bitmap
sequence 1s not performed on the reserved subirames. That
1s, no mapping of the bitmap sequence 1s performed on the
second type subirames.

The mapping module 52 1s configured to map the bitmap
sequence of subirame configuration of the resource pool
according to the configuration of the first type subirames and
the configuration of the second type subirames.

Optionally, the first type subframes include sidelink (SL)
synchronization subirames and/or offset subiframes. The SL
synchronization subirames refer to subirames for sending
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SL synchronization signals, and the offset subirames refer to
Ne continuous subirames starting from a subirame with a
smallest system subirame sequence number, where Ne 1s a
quantity of oifset subirames, the quantity of ofiset subirames
Ne 1s configured by the network side or 1s predefined in the
system, and Ne 1s a non-negative integer. The configuration
of the second type subirames refer to the quantity and/or
positions of the second type subirames within a range of
system sublirame sequence numbers.

Optionally, the determining module 1includes a first deter-
mimng unit and a second determiming unit. The first deter-
mimng unit 1s configured to determine the quantity Nr of the
second type subframes according to the quantity N, of the
first type subirames and a length L of the bitmap sequence,
where Nr 1s equal to a modulo calculation result of the
quantity Ns of basic subframes by the length L of the bitmap
sequence, that 1s Nr=Ns mod L, mod 1s a modulo operator,
the basic subiframes are remaining subiframes obtained by
excluding the first type subframes from all system subirames
within the range of system subiframe sequence numbers, N,
and Nr are non-negative integers, and L 1s a positive integer.
The second determining unit 1s configured to determine
positions of the second type subirames according to a rule
which 1s configured by a network side or 1s predefined.

Specifically, the rule includes at least one of:

starting {from a subirame with a smallest sequence number
in system subirames, Nr continuous subframes whose sub-
frame sequence numbers are incremented are noted as the
second type subframes, where Nr 1s the quantity of the
second type subirames;

starting from a subiframe with a biggest sequence number
in the system subirames, Nr continuous subirames whose
subirame sequence numbers are decremented are noted as
the second type subirames;

in the system subirames, starting from a first designated
subframe, Nr continuous subiframes whose subframe
sequence numbers are incremented or decremented are
noted as the second type subirames, where the first desig-
nated subirame is predefined by a system or 1s indicated by
network side configuration;

in sequentially numbered basic subirames, starting from a
subframe with a smallest sequence number 1n the basic
subframes, Nr continuous subiframes whose subframe
sequence numbers are incremented are noted as the second
type subirames, where the basic subirames are remaining,
subirames obtained by excluding the first type subirames
from all system subirames within a range of system sub-
frame sequence numbers;

in the sequentially numbered basic subirames, starting
from a subiframe with a biggest sequence number in the basic
subframes, Nr continuous subirames whose subirame
sequence numbers are decremented are noted as the second
type subirames;

in the sequentially numbered basic subirames, starting
from a second designated subirame, Nr continuous sub-
frames whose subirame sequence numbers are incremented
or decremented are noted as the second type subirames,
where the second designated subirame 1s predefined 1n the
system or 1s mndicated by the network side;

in the sequentially numbered basic subirames, subirames
whose subirame sequence numbers are a+b*1 are noted as
the second type subirames, where T 1s equal to a result of

rounding down a division of Ns by Nr, that 1s T=tloor
(Ns/Nr), tloor () 1s a floor function, a 1s a non-negative

integer, and b=[0, 1, 2, . . . Nr-1] or b=[1, 2, 3, . . . Nr];
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in the sequentially numbered basic subirames, subirames
whose subirame sequence numbers are a+b*L are noted as
the second type subirames, where L 1s a length of the bitmap
sequence; and

subirames with system subirame sequence numbers S, are
predefined as the second type subirames, where 1=[0, 1,
2, ...Nr-1].

It 1s to be noted that the preceding modules may be
implemented by software or hardware. Implementation by
hardware may, but may not necessarily, be performed 1n the
following manner: the preceding modules are located 1n a
same processor, or the preceding modules are located 1n any
combination 1n different processors.

Embodiment 3

This embodiment 1s an optional embodiment of the pres-
ent disclosure, used for describing the present application 1n
detail 1n conjunction with examples.

In a resource pool configuration of a sidelink in this
embodiment, the resource pool mcludes one or more sub-
frames, and the one or more subframes included in the
resource pool are indicated through a subirame bitmap
sequence. According to a bitmap sequence indicated by a
base station or pre-configured in a system, the bit bitmap
sequence 1s mapped starting from a subirame position whose
system frame number (SFN) 1s #0. In general, when an
indication bit of the bitmap sequence of a corresponding
subirame configuration 1s “17, this subirame 1s the subirame
in the resource pool, and when the indication bit 1s <07, this
subirame 1s not used as the subiframe 1n the resource pool.
The bitmap sequence of the subirame configuration 1is
repeatedly mapped within a range of system subirame
sequence numbers, so that the configuration indication of the
subirames 1n the resource pool 1s implemented. FIG. 6 15 a
schematic diagram 1illustrating a bitmap mapping of sub-
frames 1n a resource pool according to an embodiment of the
present disclosure. As shown 1n FIG. 6, a bitmap sequence
having a length o1 40 bits 1s used for indicating the subirame
configuration in the resource pool. Starting from SFN (or a
direct frame number, DFN)=0, the subirame configuration 1s
mapped according to the configured bitmap sequence. The
subiframe configuration whose corresponding indication bit
1s “1” 1s the subirame i the resource pool. The bitmap
mapping 1s repeatedly mapped within a SFN/DFN cycle.

In the system, the first type subirames may be configured
for the sidelink, such as sidelink synchronization subframes
(SLSSs). Within a range of system subirame sequence
number, one or more first type of subiframes are configured.
Furthermore, the mapping of the bitmap sequence in the
resource pool 1s not performed on the first type subirames.
When the first type subirames are configured 1n the system,
within the range of system subirame sequence numbers,
remaining subframes obtained by excluding the first type
subirames are called basic subiframes. The basic subirames
are numbered sequentially, and the bitmap sequence of
subirame configuration of the resource pool 1s mapped on
the basic subframes. FIG. 7 1s a schematic diagram one
illustrating a bitmap mapping of subiframes in a resource
pool on basic subiframes according to an embodiment of the
present disclosure. As shown 1n FIG. 7, the bitmap sequence
having the length of 40 bits 1s used for indicating the
subiframes 1n the resource pool. Starting from SFN (or
DEFN)=0, the bitmap sequence 1s mapping on the basic
subirames. The subirames corresponding indication bit 1s
“1” 1s the subiframe in the resource pool. The bitmap
sequence 1s repeatedly mapped within the SFN/DFN cycle.

In the process of mapping the subirames 1n the resource
pool, there are N subirames within the range of the system
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subframe sequence numbers 1n total, and N=10240. The
quantity of the configured first type subirames 1s N, the
quantity of the basic subirames 1s the quantity of the system

subframes minus the quantity of the first type subirames,
that 1s,

-

Ns=N-N,,

The length of the bitmap sequence configured by sub-
frames 1n the resource pool 1s L. L 1s a system-configurable
value, such as 16, 20 and 100. Therefore, L. may not be
divided exactly by N or Ns. That is, the repeated mapping of
the bitmap sequence within the range of system subirame
sequence numbers cannot guarantee the complete mapping
an mteger number of times on the basic subiframes. FIG. 8
1s a schematic diagram two 1llustrating a bitmap mapping of
subiframes 1n a resource pool on basic subirames according
to an embodiment of the present disclosure. As shown in
FIG. 8, when the first type subirames are not configured, that
1s, N,=0, Ns=N=10240. When the system uses the bitmap
sequence with the length L of 100, 10240 cannot be divided
exactly by 100. Therefore, the bitmap sequence cannot be
mapped an mteger number of times on the basic subirames.

In order to map the bitmap sequence configured by the
subirames in the resource pool an integer number of times
on the basic subirames, the second type subirames, which
may also called reserved subirames, need to be configured
in the basic subiframes. The configuration of the reserved
subirames 1s determined according to the configuration of
the first type subirames and the bitmap sequence of sub-
frame configuration of the resource pool.

The configuration of the reserved subirames include the
quantity and/or positions of the reserved subirames within
the range of system subirame sequence numbers.

First, the quantity of the reserved subirames 1s deter-
mined.

The quantity Nr of the reserved subirames 1s determined
according to the quantity N, of the first type subframes and
the length L of the bitmap sequence:

Nr=Ns mod L

Second, the positions of the reserved subirames are deter-
mined.

The positions of the reserved subiframes are determined
according to a rule which 1s configured by the network side
or 1s predefined. Specifically, the rule includes at least one
of:

starting {rom a subirame with a smallest sequence number
in system subirames, Nr continuous subirames whose sub-
frame sequence numbers are incremented are noted as the
second type subframes, where Nr 1s the quantity of the
second type subframes;

starting from a subirame with a biggest sequence number
in the system subirames, Nr continuous subirames whose
subiframe sequence numbers are decremented are noted as
the second type subirames;

in the system subirames, starting from a first designated
subframe, Nr continuous subirames whose subirame
sequence numbers are incremented or decremented are
noted as the second type subirames, where the first desig-
nated subirame 1s predefined in the system or 1s indicated by
network side;

in sequentially numbered basic subirames, starting from a
subiframe with a smallest sequence number in the basic
subframes, Nr continuous subirames whose subirame
sequence numbers are incremented are noted as the second
type subirames, where the basic subirames are remaining,
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subiframes obtained by excluding the first type subirames
from all system subirames within a range of system sub-
frame sequence numbers;

in the sequentially numbered basic subirames, starting
from a subframe with a biggest sequence number 1n the basic
subframes, Nr continuous subiframes whose subirame
sequence numbers are decremented are noted as the second
type subirames;

in the sequentially numbered basic subirames, starting
from a second designated subframe, Nr continuous sub-
frames whose subiframe sequence numbers are incremented
or decremented are noted as the second type subirames,
where the second designated subirame 1s predefined 1n the
system or 1s 1ndicated by the network side;

in the sequentially numbered basic subirames, subirames
whose sublrame sequence numbers are a+b*1 are noted as
the second type subirames, where T 1s equal to a result of
rounding down a division of Ns by Nr, that 1s T=floor(INs/
Nr), floor (-) 1s a tloor function, a 1s a non-negative integer,
and b=[0, 1, 2, . . . Nr=1] or b=[1, 2, 3, . .. NrJ;

in the sequentially numbered basic subiframes, subirames
whose subframe sequence numbers are a+b*L are noted as
the second type subirames, where L 1s a length of the bitmap
sequence; and

subframes with system subframe sequence numbers S, are
predefined as the second type subirames, where 1=[0, 1,
2,...Nr-1].

If not in collision, the above methods may be used 1n
combination, which will be further described through spe-
cific examples described below.

The network side includes one or more of following
entities: an evolved NodeB (eNB), a relay node (RN), a
multicell coordination entity (MCE), a gateway (GW), a
mobile management entity (MME), an evolved universal
terrestrial radio access network (EUTRAN), and an opera-
tion administration and maintenance (OAM) manager. The
following description 1s made using an example 1n which an
e¢NB 1s used as a network side entity.

Example 1

In a vehicle-to-Everything (V2X) system, since the eNB
1s configured not to set SLSS subirames through higher layer

signaling, the mapping indication of subframes 1n the V2X
resource pool may be performed on all uplink subirames in
the system, that 1s Ns=N=10240.

When the eNB configures the SLSS subirames through
higher layer signaling and the quantity No of the SLSS
subirames 1s 64, the quantity Ns of the basic subirames on
which the mapping indication of subframes i1n the V2X

resource pool may be performed in the system, Ns=N-
N,=10176.

When the eNB configures the SLSS subirames through
higher layer signaling and the quantity No of the SLSS
subirames 1s 128, the quantity Ns of the basic subirames on
which the mapping indication of subirames in the V2X
resource pool may be performed 1n the system 1s, Ns=N-
N,=10112.

When the length L of the bitmap sequence configured by
the subirames in the V2X resource pool may be configured
as 16 bits, 20 bits or 100 bits, the quantity Nr of the second
type subirames (that 1s, the reserved subirames) may be
determined according to both the configuration of the first
type subirames and the length of the bitmap sequence, as
shown 1n Table 1.
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TABLE 1

Quantity Nr of the reserved subframes

Bitmap length Ns = 10240 Ns = 10176 Ns = 10112
16 0 0 0
20 0 16 12
100 40 76 12

When the eNB configures the SLSS subirames through

higher layer signaling, the quantity N, of the SLSS sub-
frames 1s 64, and when the bitmap mapping of a resource
pool has a starting mapping oflset, a subiframe ofiset Ne=20.
Therefore, the quantity Ns of the basic subirames on which
the mapping indication of subirames in the V2X resource
pool may be performed in the system 1s Ns=N-N,—
Ne=10156. The quantity of the reserved sublirames corre-
sponding to different bitmap lengths 1s shown in Table 2.

TABLE 2

Quantity Nr of the

Bitmap length reserved subirames
16 12
20 16
100 56

Example 2

A rule for determining the positions of the reserved
subirames predefined 1n the system 1s that, starting from a
subiframe with a smallest sequence number 1n the system
subframes, Nr continuous subirames whose subirame
sequence numbers are incremented are the reserved sub-
frames.

FIG. 9 1s a schematic diagram illustrating a mapping
according to an example 2 of the present disclosure. As
shown 1n FI1G. 9, according to the quantity Nr of the reserved
subframes, Nr continuous subirames [#0, . . . # Nr-1]
starting from the system subirame sequence number #0 are
noted as the reserved subirames, and the mapping of the
resource pool subiframe bitmap sequence 1s not performed
on the reserved subirames.

By determiming the reserved subirames configuration, the
quantity ol subirames which can be used for mapping the
bitmap sequence 1s exactly an integral multiple of the length
of the bitmap sequence, continuous bitmap mapping indi-
cations are implemented, and the subirame configuration 1n
the resource pool 1s repeated cyclically, thereby benefiting,
stable delay of the UE using the subirames in the resource
pool, and guaranteeing continuity of scheduling and usage
ol resources.

Example 3

A rule for determining the positions of the reserved
subirames predefined in the system 1s that, starting from a
subiframe with a biggest sequence number 1n the basic
subframes, Nr continuous subiframes whose subframe
sequence numbers are decremented are the reserved sub-
frames.

FI1G. 10 1s a schematic diagram of a mapping according to
an example 3 of the present disclosure. As shown 1n FIG. 10,
according to the quantity Nr of the reserved subirames, Nr
continuous subirames [# Ns—Nr, . . . # Ns—1] ending with a
system with a subirame sequence number # Ns—1 are noted
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as the reserved subirames, and the mapping of the resource
pool subirame bitmap sequence 1s not performed on the
reserved subframes.

Example 4

A rule for determining the positions of the reserved
subiframes predefined 1n the system 1s that, in the sequen-

tially numbered basic subframes, subiframes whose sub-
frame sequence numbers are a+b*'1 are noted as the reserved

subframes, where

a=0, and b=[0, 1, ..., Nr-1].

FIG. 11 1s a schematic diagram illustrating a mapping
according to an example 4 of the present disclosure. As
shown 1 FIG. 11, according to the quantity Nr of the
reserved subirames, the Nr reserved subframes are evenly
distributed within a range of basic subframes, and a sub-
frame interval between adjacent two subirames 1s 1. That 1s,

subirames [# a, # a+1, . .., # a+1T*(Nr-1)] are noted as the

reserved subirames, and the mapping of the resource pool
subirame bitmap sequence 1s not performed on the reserved
subirames.

Example 5

A rule for determining the positions of the reserved
subirames indicated by the eNB configuration is that, sub-
frames whose subframe sequence numbers are a+b*L are
noted as the reserved subirames, where O=<a<Ns-1, and
b=[0, 1, ..., Nr-1].

According to the quantity Nr of the reserved subirames,
the reserved subirames are set at equal intervals according to
the length of resource pool subirame bitmap sequence
within the range of the basic subirames, and the subiframe
interval between the adjacent two reserved subirames 1s L.
That 1s, subframes [# a, # a+L, # a+L*(Nr-1)] are noted as
the reserved subirames, and the mapping of the resource
pool subirame bitmap sequence 1s not performed on the
reserved subframes.

Embodiment 4

The embodiments of the present disclosure further pro-
vide a storage medium. Optionally, 1n this embodiment, the
storage medium may be configured to store program codes
for executing steps described below.

In step S1, configuration of second type subirames 1s
determined according to configuration of first type sub-
frames and a subirame configuration bitmap sequence of a
resource pool, where the first type subiframes refer to sub-
frames on which no mapping of the bitmap sequence 1is
performed within a range of system subirame sequence
numbers, and the configuration of the second type subiframes
refer to the quantity and/or positions of the second type
subirames within the range of system subirame sequence
numbers.

Optionally, 1n this embodiment, the storage medium may
include, but 1s not limited to, a USB flash drive, a read-only
memory (ROM), a random access memory (RAM), a mobile
hard disk, a magnetic disk, an optical disk or another
medium capable of storing program codes.

Optionally, in this embodiment, the processor executes
the following step according to program codes stored 1n the
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storage medium: determining configuration of second type
subirames according to configuration of first type subirames
and a subirame configuration bitmap sequence of a resource
pool, where the first type subframes refer to subirames on
which no mapping of the bitmap sequence 1s performed
within a range of system subframe sequence numbers, and
the configuration of the second type subirames refer to the
quantity and/or positions of the second type subirames
within the range of system subiframe sequence numbers.

Optionally, for specific examples 1n the embodiment,
reference may be made to the examples described in the
above-mentioned embodiments and optional embodiments,
and repetition will not be made herein.

Apparently, 1t should be understood by those skilled in the
art that each of the above-mentioned modules or steps of the
present disclosure may be implemented by a general-pur-
pose computing apparatus, the modules or steps may be
concentrated on a single computing apparatus or distributed
on a network composed of multiple computing apparatuses,
and alternatively, the modules or steps may be implemented
by program codes executable by the computing apparatuses,
so that the modules or steps may be stored 1n a storage
apparatus and executable by the computing apparatuses. In
some circumstances, the 1llustrated or described steps may
be executed 1n sequences different from those described
herein, or the modules or steps may be made 1nto various
integrated circuit modules separately, or multiple modules or
steps therein may be made into a single integrated circuit
module for implementation. In this way, the present disclo-
sure 15 not limited to any specific combination of hardware
and software.

The above are only preferred embodiments of the present
disclosure and are not intended to limit the present disclo-
sure, and for those skilled 1n the art, the present disclosure
may have various modifications and variations. Any modi-
fications, equivalent substitutions, improvements and the
like made within the spirit and principle of the present
disclosure fall within the scope of the present disclosure.

What 1s claimed 1s:

1. A subframe configuration method, comprising:

determining a configuration of second type subirames

according to a configuration of first type subirames and
a bitmap sequence of subframe configuration of a
resource pool, wherein the second type subirames are
reserved subirames, and mapping of the bitmap
sequence 15 not performed on the reserved subirames;
and

mapping the bitmap sequence of the subirame configu-

ration of the resource pool according to the configura-
tion of the first type subirames and the configuration of
the second type subframes;

wherein the configuration of the second type subirames

refer to a quantity and positions of the second type
subirames within a range of system subirame sequence
numbers;
wherein the determining the configuration of the second type
subiframes according to the configuration of the first type
subiframes and the bitmap sequence of the subiframe con-
figuration of the resource pool comprises:
determining a quantity Nr of the second type subirames
according to a quantity N, of the first type subframes
and a length L of the bitmap sequence;

wherein Nr 1s equal to a modulo calculation result of a

quantity Ns of basic subirames by the length of L of the
bitmap sequence, wherein the basic subirames are
remaining subirames obtained by excluding the first
type subirames from all system subirames within a
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range of system subirame sequence numbers, N, and
Nr are non-negative mtegers, and L 1s a positive integer.
2. The method of claim 1, wherein the first type subirames
comprise:
sidelink synchromization subirames and/or oflset sub-
frames, wherein the sidelink synchronization sub-
frames refer to subirames for sending a sidelink syn-
chronization signal;
wherein the oflset subframes refer to Ne continuous
subiframes starting from a subirame with a smallest
system subirame sequence number, wherein Ne 1s a
quantity of the oflset subirames, the quantity of the

!

offset subiframes Ne 1s configured by a network side or
1s predefined 1 a system, and Ne 1s a non-negative
integer.

3. The method of claim 1, wherein the determining the
configuration of the second type subirames according to the
configuration of first type subirames and the bitmap
sequence of the subframe configuration of the resource pool
further comprises:

determining positions of the second type subirames

according to a rule which 1s configured by a network
side or 1s predefined.

4. The method of claim 3, wherein the rule comprises at
least one of:

starting from a subirame with a smallest sequence number

in system subirames, Nr continuous subirames whose
subirame sequence numbers are incremented are noted
as the second type subframes, wherein Nr 1s a quantity
of the second type subirames;

starting from a subirame with a biggest sequence number

in the system subirames, Nr continuous subirames
whose subirame sequence numbers are decremented
are noted as the second type subirames;
in the system subirames, starting from a first designated
subiframe, Nr continuous subirames whose subirame
sequence numbers are mncremented or decremented are
noted as the second type subframes, wherein the first
designated subirame 1s predefined in system or 1s
indicated by network side;
in sequentially numbered basic subirames, starting from a
subirame with a smallest sequence number in the basic
subirames, Nr continuous subiframes whose subirame
sequence numbers are incremented are noted as the
second type subirames, wherein the basic subirames
are remaining subiframes obtained by excluding the first
type subirames from all system subframes within a
range of system sublirame sequence numbers;
in the sequentially numbered basic subirames, starting
from a subirame with a biggest sequence number 1n the
basic subframes, Nr continuous subframes whose sub-
frame sequence numbers are decremented are noted as
the second type subirames;
in the sequentially numbered basic subirames, starting
from a second designated subirame, Nr continuous
subframes whose subframe sequence numbers are
incremented or decremented are noted as the second
type subirames, wherein the second designated sub-
frame 1s predefined 1n the system or 1s indicated by the
network side;

in the sequentially numbered basic subiframes, subirames
whose subirame sequence numbers are a=b*Tare noted

as the second type subirames, wherein T 1s equal to a

result of rounding down a division of Ns by Nr, a 1s a

non-negative mteger, and b=[0,1,2, . . . Nr-1]or b=][1,

2,3, ... Nrl;
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in the sequentially numbered basic subiframes, subirames
whose sublrame sequence numbers are a+b*L are
noted as the second type subirames, wherein L 1s a
length of the bitmap sequence; and

subirames with system subirame sequence numbers S, are

predefined as the second type subirames, wherein 1=[0,
1,2, ... Nr-1].
5. The method of claim 3, wherein the network side
comprises at least one of: an evolved NodeB (eNB), a relay
node (RN), a multicell coordination entity (MCE), a gate-
way (GW), a mobile management entity (MME), an evolved
universal terrestrial radio access network (EUTRAN), and
an operation administration and maintenance (OAM) man-
ager.
6. A sublframe configuration device, comprising:
at least one processor; and
a memory communicably connected with the at least one
processor and configured for storing computer-execut-
able structions executable by the at least one proces-
SOT';

wherein the computer-executable instructions when
executed by the at least one processor causes the at least
one processor to perform:

determining a configuration of second type subirames

according to a configuration of first type subirames and
a bitmap sequence of subframe configuration of a
resource pool, wherein the second type subirames am
reserved subirames, and mapping of the bitmap
sequence 1s not performed on the reserved subframes;
and

mapping the bitmap sequence of subframe configuration

of the resource pool according to tire configuration of
the first type subiframes and the configuration of the
second type subirames;

wherein the configuration of the second type subirames

refer to a quantity and/or positions of the second type
subirames within a range of system subiframe sequence
numbers:

at least one processor 1s further configured to determine a

quantity Nr of the second type subirames according to
a quantity N, of the first type subirames and a length L
of the bitmap sequence;

wherein Nr 1s equal to a modulo calculation result of a

quantity Ns of basic subirames by the length L of the
bitmap sequence, wherein the basic subirames are
remaining subirames obtained by excluding the first
type subirames from all a system subirames within a
range of system subframe sequence numbers N, and Nr
are non-negative integers, and L 1s a positive integer.

7. The device of claim 6, wherein the first type subirames
comprise:

sidelink synchronization subirames and oflset subiframes,

wherein the sidelink synchronization subframes refer to
subirames for sending a sidelink synchronization sig-
nal;

wherein the offset subirames refer to Ne continuous

subiframes starting from a subirame with a smallest
system sublframe sequence number, wherein Ne 1s a
quantity of the oflset subirames, the quantity of the
oflset subiframes Ne 1s configured by a network side or
1s predefined 1 a system, and Ne 1s a non-negative
integer.

8. The device of claim 6, wherein the at least one
processor 1s further configured to determine positions of the
second type subirames according to a rule which 1s config-
ured by a network side or 1s predefined.
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9. The device of claim 8, wherein the rule comprises at
least one of:

starting from a subirame with a smallest sequence number
in system subirames, Nr continuous subirames whose
subirame sequence number are incremented are noted
as the second type subirames, wherein Nr 1s a number
of the second type subirames;

starting from a subirame with a biggest sequence number
in the system subirames, Nr continuous subirames

whose subframe sequence number are decremented are
noted as the second type subirames;
in the system subirames, starting from a first designated
subframe, Nr continuous subirames whose subirame
sequence number are incremented or decremented are
noted as the second type subirames, wherein the first
designated subirame 1s predefined 1n a system or 1s
indicated by network side;
in sequentially numbered basic subirames, starting from a
subirame with a smallest sequence number 1n the basic
subirames, Nr continuous subiframes whose subirame
sequence number are incremented are noted as the
second type subirames, wherein the basic subirames
are remaining subirames obtained by excluding the first
type subirames from all system subframes within a
range of system sublirame sequence numbers;
in the sequentially numbered basic subirames, starting
from a subirame with a biggest sequence number 1n the
basic subframes, Nr continuous subframes whose sub-
frame sequence number are decremented are noted as
the second type subirames;
in the sequentially numbered basic subirames, starting
front a second designated subirame, Nr continuous
subirames whose subirame sequence number are incre-
mented or decremented are noted as the second type
subirames, wherein the second designated subirame 1s
predefined in the system or 1s indicated by the network
side;
in the sequentially numbered basic subiframes, subirames
whose subirame sequence numbers are a+b*T are
noted as the second type subirames, whereimn T 1s equal
to a result of rounding down a division of Ns by Nr, a
1s a non-negative iteger, and b=[0, 1, 2, . . . Nr-1] or
b=[1, 2, 3, ... NrJ;
in the sequentially numbered basic subirames, subirames
whose subirame sequence number are a+b*L are noted
as the second type subirames, wherein L 1s a length of
the bitmap sequence; and
subirames with system subirame sequence number S, are
predefined as the second type subirames, wherein 1=[0,
1, 2, ... Nr-1].
10. The device of claim 6, wherein the first type sub-
frames comprise:
sidelink synchronization subirames, wherein the sidelink
synchronization subirames refer to subirames for send-
ing a sidelink synchronization signal.
11. The device of claim 6, wherein the first type subframes
comprise:
oilset subirames, wherein the oflset subirames refer to Ne
continuous subirames starting from a subiframe with a
smallest system subframe sequence number, wherein
Ne 1s a quantity of the offset subirames, the quantity of
the oflset subirames Ne 1s configured by a network side
or 1s predefined 1n a system, and Ne 1s a non-negative
integer.
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